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Abstract
Background: People with physical disability (PWPD) is the largest subgroup of people with disability (PWD) in
China, but few studies have been conducted among this vulnerable population. The objective of this study was to
investigate the level of quality of life (QoL), self-perceived quality of care and support (QOCS), severity of disability
and personal attitude towards disability among people with physical disability in China, as well as to identify how
QoL can be affected by severity of disability through QOCS and personal attitude towards disability among PWPD.
Methods: A cross-sectional study was conducted among 1,853 PWPD in Guangzhou, China. Data were collected on
participants’ QoL, QOCS, personal attitude towards disability and severity of disability. Structural equation modeling
was used to examine the effects of the other variables on QoL.
Results: Even with a mild disability (mean score:1.72), relatively low levels of QoL (mean score: 2.65- 3.22) and
QOCS (mean score: 2.95 to 3.28), as well as unfavorable personal attitude towards disability (mean score: 2.75 to
3.36) were identified among PWPD. According to SEM, we found that the influence of severity of physical disability
on QoL is not only exerted directly, but is also indirectly through QOCS and their personal attitudes towards
disability, with QOCS playing a more important mediating role than PWPD’s attitudes towards their own disability.
Conclusions: Unfavorable health status was identified among PWPD in China. Focusing on improvement of
assistance and care services has the potential to substantially improve PWPD’s QoL. Further research should focus
on understanding the needs and their current state of health care of PWPD in China thus being able to develop
better interventions for them.
Keywords: Quality of life, Quality of care and support, Attitude towards disability, Severity of disability, People with
physical disability, Structural equation modeling
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Disabilities have caused a substantial global disease bur-
den [1]. By the end of 2010, there were approximately
85 million people living with disability in China [2].
Compared to other types of disability (visual, hearing
and speech, intellectual, and mental), people with phys-
ical disability (PWPD) account for 30% of people with
disability (PWD) in China, constituting the largest sub-
group of disability [2]. Few studies have been conducted
among PWD in China, especially among PWPD. Existing
disability-related studies in China mostly focused on
people living with intellectual disability [3], who confront
substantially different barriers from PWPD. World Health
Organization (WHO) highlights that persons with differ-
ent types of disability are diverse and heterogeneous, and
the disability experience resulting from the interaction of
health, personal and environmental factors varies signifi-
cantly [4]. However, information about health needs and
barriers for PWPD in China is rarely available.
It is well known that PWPD experience more restric-
tions on participation in social activities than people
without physical disability, which is associated with
lower level of well-being, including their relative poorer
quality of life (QoL) [5-9]. While QoL is influenced by
numerous factors [9-14], most studies have focused on
demographic factors (e.g. age, gender, education, etc.)
which do not account for a large proportion of variance in
QoL [9]. Severity of disability, namely the activity limita-
tion and participation restriction, has been well recognized
as an objective health-related factor that influences the
QoL of PWPD [15]. But even with lower degrees of sever-
ity of disability, PWPD do not necessarily have higher
levels of QoL. Research has found that subjective percep-
tion and attitude on health exert substantial effect on
well-being, and sometimes mediate the effect from object-
ive health condition on QoL [16,17]. These observations
can be understood based on the theoretical model of
patient outcome in health-related quality of life which was
proposed by Wilson [17]. According to that model, the
influence of objective health condition on QoL is mediated
by subjective perception on health conditions. PWPD’s
own attitude towards disability is an important subjective
factor, which may be associated with the severity of disabil-
ity and also influences their QoL. However, most existing
studies only assessed attitudes from health professionals,
caregivers or the general population [11,18,19], neglecting
the perspectives of PWD themselves. Although these stud-
ies suggest that others’ negative attitude significantly ham-
per disabled people’sQ o L[ 2 0 , 2 1 ] ,t h er o l eo fP W P D ’so w n
attitude towards disability between the severity of disability
and QoL remains unknown.
Besides attitude towards disability, quality of care and
support (QOCS) is another important factor within the
association between severity of disability and QoL among
PWPD [12,22]. According to Padilla and Grant’st h e o r e t -
ical model on the relationship between nursing process
and QoL, nursing caring and perceived caring are deter-
minant factors on patients’ QoL [23]. On the other hand,
studies have shown that the severity of disability may place
greater pressure on caregivers which can influence the
QOCS [24-26]. Furthermore, Chapman’s study suggests
that satisfaction on caring will indirectly affect the health
outcome by influencing attitude towards disability [27].
However, the role of QOCS among severity of disabil-
ity, attitude and QoL has not been investigated simul-
taneously before.
The aim of this study was to investigate the level of
QoL, self-perceived QOCS, severity of disability, and
personal attitude towards disability among PWPD in China,
as well as to identify how QoL can be affected by severity
of disability through QOCS and personal attitude towards
disability among PWPD. Based on the above-reviewed
literature, we hypothesized that severity of disability would
have a direct relationship with attitude towards disability,
QOCS and QoL. We also hypothesized that attitude to-
wards disability and QOCS would be related to QoL, and
QOCS would be related to attitude towards disability.
Finally, we hypothesized that the relationship between
severity of disability and QoL would be mediated by both
QOCS and attitude towards disability (Figure 1).
Methods
Recruitment and participants
From March to August in 2008, this cross-sectional
study was conducted in Guangzhou, the capital of
Guangdong Province in southern China. This city has a
population size of about 13 million [28] with approxi-
mately 556,000 PWD [29]. The sampling frame of this
study was restricted to all PWDs who held the Disabled
Person Card (DPC) in Guangzhou. Disabled Person Card,
which is issued and managed by the Disabled Persons’
Federation (DPF), is PWDs’ permit to access disability
Severity of 
disability
Attitude to 
disability
QOCS
QoL
Figure 1 The hypothetical model of the relationship among
severity of disability, attitudes to disability, quality of care and
support, quality of life.
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using a multi-stage sampling technique. The first stage
involved a random selection of three urban districts and
two suburban districts from the total 12 districts, to
ensure a proportional population distribution to that of
Guangzhou, 60% of whose population resided in urban
areas and 40% in suburban areas [28]. The second stage
involved a random stratified selection of three sub-
districts from each district, generating 15 sub-districts out
of 90 sub-districts. In the final stage, cluster sampling was
applied in each sub-district. Four communities per sub-
district were randomly selected. Consequently, 60 com-
munities were finally selected, and from where all residing
PWPD were invited to participate in this study. Eligibility
criteria included being a PWPD, a Guangzhou permanent
resident, and aged 18 years or above. According to the
guidelines of national DPF [31] , physical disability here is
defined as “a loss of motor function of varying degrees or
limitation in movements or activities resulting from defor-
med limbs or body paralysis or from deformity caused by
damage to the structure or function of those body parts
involved in mobility” [32]. The target number of PWPD
from each community was 30. From a total of 1,868
eligible PWPD who were invited to participate in the
study, 1,853 PWPD completed the questionnaire.
A DPF staff member and a doctor confirmed eligibility
and obtained informed consent from participants. Then
each participant was assigned a unique identification
code for the questionnaire. The questionnaire was admin-
istered in person by an experienced research interviewer
in a private room in each community. The interview was
conducted in Chinese and took around 30 minutes. Each
questionnaire was signed and dated by the interviewer,
and all the questionnaires was reviewed for completeness
and consistency by a research assistant who supervised
the data collection. All the participants who com-
pleted the interview were given an assistive device (a
wheelchair or a pair of crutches). The study protocol
was approved by the Institutional Review Boards of
Sun Yat-sen University and Guangzhou Disabled Persons’
Federation.
Measures
Severity of disability scale
The 12-item World Health Organization Disability As-
sessment ScheduleII(WHODAS II) was used to assess
the severity of disability [33]. The magnitude of disability
during the previous 30 days was rated on a 5-point
Likert scale (1= none, 5 =extreme). An example item is
“In the past 30 days, how much difficulty did you have
in standing for a long period, such as 30 minutes?”. The
average score was calculated and higher scores indi-
cated greater severity of disability. The Cronbach’sa l p h a
was 0.95.
Attitude to disability scale
The Attitude to Disability Scale (ADS) was used to
assess personal attitude of individuals towards their
o w nd i s a b i l i t y[ 3 4 ] .T h e1 6 - i t e mm e a s u r ew a ss c o r e d
on a 5 point Likert scale (1=strongly disagree, 5=strongly
agree). Attitude towards disability was explained in five
domains: Inclusion (relationships, inclusion, burden to
society, burden to family), Discrimination (ridicule,
exploitation, irritation, ignorance), Gains (emotional
strength, maturity, achievement, determination), and
Prospects (sexuality, underestimation, optimism, future
prospects). Higher mean scores for each domain were
indicative of better inclusion, less discrimination, more
gains and better prospects. The Cronbach’sa l p h a so ft h e
domains in this study were 0.76, 0.76, 0.78, and 0.73,
respectively.
Quality of care and support (QOCS) scale
The QOCS was measured using the Quality of Care and
Support Scale [35], a 17-item measure with a 5-point
Likert scale (1= not at all, 5 =totally). The QOCS Scale
comprises of the following four domains: Staff quality
(competence and knowledge of care providers, person-
centered care, autonomy), Accessibility of care (availability
of services, access to services, rights to care, cost of care),
Meeting needs (support for leisure, social and daily living
activities, standards and safety of care), and Information
(information about disability, services, benefits, and clarity
of information). Higher mean scores for each domain
were indicative of higher self-perceived levels of staff qual-
ity, accessibility of care, meeting needs or information.
Cronbach’s alphas were 0.78, 0.74, 0.75, and 0.83,
respectively.
Quality of Life scale for people with disability
The QoL of PWPD was measured using the short
version of the WHO Quality of Life (WHOQOL-BREF)
[36] and the WHO Quality of Life-Disability module
(WHOQOL-DIS) [37]. The WHOQOL-BREF consists of
26 items that measure four QoL-domains: Physical health
(pain, energy, sleep, mobility, activities, medication, work),
Psychological (positive and negative feelings, cognitions,
self-esteem, body image, spirituality), Social relationships
(personal relationships, social support, sexual activities)
and Environmental (safety and security, home envi-
ronment, finances, health and care, information, leisure,
physical environment, transport). The WHOQOL-DIS,
also named Disability and usually used as the fifth QoL-
domain for PWD, has been applied in other studies
[14,37], and includes 13 items assessing specific aspects of
disability. An example item is “Do you feel that other
people accept you?”. All the items were scored on a 5-
point Likert scale (1=very poor, 5=very good). Higher
mean scores of each domain indicated higher levels of
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study were 0.74, 0.75, 0.58, 0.72, and 0.78, respectively.
ADS, QOCS and WHOQOL-DIS were developed by
the DISQOL project: “Quality of Care and Quality of
Life for People with Intellectual and Physical Disabilities:
Integrated Living, Social Inclusion, and Service User
Participation” [34,35,37], and this is the first applica-
tion of these three cross-cultural scales among PWPD
in China.
Statistical analysis
Data were double-entered, and the two sets of data were
compared using the EpiData software (EpiData 3.1 for
Windows; The EpiData Association Odense, Denmark).
We first performed Pearson’s correlations with SPSS
20.0 (IBM SPSS Statistics for Windows Version 20.0;
IBM Corp, Armonk, NY, USA) to explore the relation-
ship between all variables (severity of disability, QOCS,
attitude to disability and QoL). Structural equation mod-
eling (SEM) with maximum likelihood method with
robust standard errors (MLR) [38] was then applied to test
the whole hypothesized model by Mplus 5.0 (Mplus for
Windows Version 5.0; Muthén & Muthén, Los Angeles,
CA, USA). Compared with multiple linear regression, the
advantage of SEM is that the whole hypothesized model
can be simultaneously tested statistically, and it can handle
latent variables [39]. A latent variable represents a con-
struct that cannot be assessed directly and should be
indexed with relevant indicators [40]. In this study, atti-
tudes towards disability, QOCS, and QoL were the latent
variables. The latent variable attitude towards disability
was measured by four subscales: Inclusion, Discrimination,
Gains, and Prospects. The latent variable QOCS was ex-
plained with four indicators: Staff quality, Accessibility of
care, Meeting needs and Information. The latent variable
QoL was indexed with five indicator variables: Physical
Health, Psychological Health, Social relationships, Envir-
onment and Disability. Duration of disability and comor-
bidity, which were variables significantly associated with
QOCS, attitude and QoL, were controlled as the covari-
ates for these three latent variables in the model. The over-
all fit of the model was assessed with the Comparative Fit
Index (CFI, ≥0.9), Tucker-Lewis Index (TLI, ≥0.9), the root
mean square error of approximation (RMSEA, ≤ 0.08)
[41], and the Standardized Root Mean Square Residual
(SRMR, ≤ 0.08 ) [40].
Finally, direct, indirect and total effects were examined
from the severity of disability to QoL. The effect of an
independent variable on a dependent variable repre-
sented a direct effect, and the effect of an independent
variable on a dependent variable through a mediating
variable represented an indirect effect [42]. In this study,
severity of disability has a direct effect on QoL, attitude
towards disability and QOCS; attitude and QOCS also
exert a direct effect on QoL. Meanwhile, severity of dis-
ability has the indirect effects on QoL through attitude
and QOCS; QOCS also has an indirect effect on QoL
through attitude. The total effect of severity of disability
on QoL is the summation of the direct and indirect
effects of this variable on QoL, as well as QOCS on QoL
[42]. Delta method was used to examine the significance
of the indirect, direct, and total effects [43].
The results reporting followed the SEM and confirma-
tory factor analysis (CFA) reporting guidelines which
was suggested by Schreiber [44].
Results
Sample characteristics
Table 1 provided demographic information of the 1,853
participants. The mean age of the 1,853 participants was
51 years (range: 18-80 years old); 44.1% developed a dis-
ability before the age of five; the average duration of phys-
ical disability was 31 years (range: 0-80 years); 44.7%
resided in urban areas. The mean age was similar among
urban and suburban PWPD (50.4 vs. 51.2; p= 0.13). How-
ever, urban PWPDs reported a younger age of disability
onset than suburban PWPD (11.8 vs. 25.9; p<0.01). Mean-
while, urban PWPD had a higher education level (80.9% vs.
32.2% had secondary education or above, p< 0.01) and a
higher employment rate (35.1% vs. 25.55, p< 0.01) than
suburban ones. Of the 1,853 participants, 38.8% were
comorbid with other health problems: musculoskeletal
problems (arthritis, chronic back/neck pain, 30.3%),
cardiovascular diseases (heart disease, hypertension,
heart disease, stroke, 26.3%), respiratory problems (aller-
gies, asthma, chronic obstructive pulmonary disease,
12.6%), neuropsychological problems (headache, dizziness,
10.5%), digestive problems (hepatitis, ulcers, 9.6%), dia-
betes (4.0%), sensory organ damage (hearing impairment,
visual impairment, 2.3%), cancer (0.6%) and others (repro-
ductive system, urinary system diseases, etc., 3.8%).
Descriptive statistics
Table 2 presented correlations between all variables in-
cluded in the SEM, as well as their means and standard
deviations. The mean of the score on severity of disabil-
ity was 1.72 (ranging from 1.00 to 5.00), indicating lower
severity levels of physical disability among this study’s
participants. The means of the scores on attitude (ran-
ging from 2.75 to 3.36) and the means of the scores on
the QOCS (ranging from 2.95 to 3.28) were around the
midpoint, pointing towards neutral attitude towards dis-
ability and a moderate but unfavorable level of care
quality. Except Social relations (3.22), the means of
the scores on other four domains of QoL were be-
tween poor to neither poor/nor good levels (ranging
from 2.65 to 2.98), indicating participants’ relatively
low level of QoL.
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significant. There were significant negative correlations
between severity of disability and attitude towards dis-
ability (r= -0.28 to -0.09, p<0.01), between severity of
disability and QOCS (r= -0.32 to -0.05, p<0.05), and
between severity of disability and QoL (r =-0.58 to -0.33,
p< 0.01). Significant positive correlations were found
between attitude towards disability and QoL (r=0.15 to
0.35, p <0.01), and between QOCS and QoL (r=0.11 to
0.39, p<0.01). As to the correlation between QOCS and
attitude towards disability, except for the relationship
of Inclusion with Staff quality, Gains with Accessibility,
Information,a n dDiscrimination, all other correlation
coefficients were significantly positive (r =0.06 to 0.38,
p <0 . 01 ) .
Additionally, duration of disability and comorbidity
were significantly associated with QOCS, attitude and
QoL. Thus, both variables were included in the following
SEM as covariates.
Results for the structural equation model
The model is presented in Figure 2. The Goodness of fit
indices were: CFI= 0.91, TLI =0.88, RMSEA =0.061,
SRMR =0.041. PWPD’s QoL was significantly negatively
influenced by severity of disability (β =-0.59, p <0.001);
both QOCS (β =0.50, p <0.001) and attitude towards
disability (β =0.25, p <0.001) had a positive influence on
QoL among PWPD.
Table 3 presents all of the coefficients of the direct paths
and summed coefficients of indirect paths in SEM. The
total effect of severity of disability on QoL was -0.59 (p<
0.001). Out of the total effect, the direct effect from severity
of disability to QoL was significant (β= -0.35, p< 0.001),
which accounted for 59% of the covariance between sever-
ity of disability and QoL. Out of such total effect, the total
indirect effect from severity of disability to QoL was also
significant (β=- 0 .2 4 ,p< 0.001), and the remaining 41% of
the covariance was mediated through a combination of
QOCS, attitude, as well as QOCS and attitude. There were
three different indirect paths that severity of disability
could take to influence QoL. The first is mediated through
QOCS (β = -0.16, p < 0.001), the second through atti-
tude towards disability (β=-0 .0 2,p<0.05), and the third
through a compound mediation of QOCS and attitude
towards disability (β=-0.06, p<0.001). The proportion of
the specific indirect effect through QOCS compared to
the total effect (27.4%) was much higher than through
attitude towards disability (4.1%) and through the com-
pound mediation of QOCS and attitude towards disability
(9.5%) (data not shown). Similarly, the indirect effect
through QOCS (β=-0 .2 2, p< 0.001) account for 70% of
the total effect (β=-0 .3 2,p<0.001) from severity of dis-
ability to attitude towards disability.
Overall, severity of disability accounts for 19% (R
2= 0.19)
of variance of QOCS; severity of disability and QOCS to-
gether account for 33% (R
2= 0.33) of variance of attitude
towards disability; severity of disability, QOCS and attitude
together account for 64% (R
2=0.64) of variance of QoL.
Discussion
This study provides a snapshot of Chinese PWPD’s QoL,
the severity of their physical disability, the self-perceived
QOCS, and their personal attitudes towards disability. It
also examines the complex association between these
variables, and the findings support our hypotheses, and
suggest that the influence of severity of physical disability
on QoL is not only exerted directly, but also indirectly
through QOCS and their personal attitudes towards dis-
ability. However, QOCS plays a more important mediating
role than PWPD’s attitude towards disability.
The results indicate that, even with a mild physical dis-
ability, Chinese PWPD’s QoL, personal attitude towards
disability and perceived QOCS were unfavorable, and the
response usually fluctuated between “not satisfied” and
Table 1 Socio-demographic characteristics of study
participants (N=1,853)
n (%) M (SD) Range
Gender
Male 1125 (60.7)
Female 728 (39.3)
Age (years) 51.0 (12.1) 18–80
Age of disability onset 19.6 (21.3) 0–77
Marital status
Married/cohabiting 1353 (73.0)
Single/widowed 500 (27.0)
Education
Illiterate 229 (12.3)
Primary school 624 (33.7)
Middle /high school 963 (52.0)
College 37 (2.0)
Employment status
Yes 552 (29.8)
No 1301 (70.2)
Residency
Urban area 828 (44.7)
Suburban area 1025 (55.3)
Yearly income
(CNY, 10 CNY=1.43 USD)
< 30,000 1470 (79.4)
≥ 30,000 383 (20.6)
Comorbidity
Yes 719 (38.8)
No 1134 (61.2)
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Mean
a SD WHODAS Attitude to disability QOCS QoL
INC DISC GAI INC STA ACC MEE INF PHY PSY SOC ENV DISA
WHODAS 1.72 0.51 -
Attitude to disability
INC 2.75 0.54 -0.28
** -
DISC 3.17 0.64 -0.25
** 0.55
** -
GAI 3.36 0.48 -0.09
** 0.05
* 0.00 -
PRO 3.28 0.43 -0.17
** 0.28
** 0.28
** 0.16
** -
QOCS
STA 3.28 0.60 -0.05
* 0.02 0.10
** 0.13
** 0.10
** -
ACC 3.16 0.64 -0.13
** 0.20
** 0.20
** 0.00 0.14
** 0.13
** -
MEE 3.13 0.62 -0.06
** 0.07
** 0.06
** 0.19
** 0.10
** 0.27
** 0.04† -
INF 2.95 0.89 -0.32
** 0.31
** 0.38
** 0.01 0.11
** 0.22
** 0.22
** 0.14
** -
QoL
PHY 2.65 0.78 -0.58
** 0.31
** 0.30
** 0.23
** 0.17
** 0.14
** 0.15
** 0.18
** 0.26
** -
PSY 2.96 0.77 -0.45
** 0.35
** 0.35
** 0.24
** 0.21
** 0.20
** 0.20
** 0.21
** 0.39
** 0.66
** -
SOC 3.22 0.63 -0.33
** 0.24
** 0.24
** 0.27
** 0.18
** 0.25
** 0.11
** 0.23
** 0.26
** 0.47
** 0.53
** -
ENV 2.98 0.64 -0.36
** 0.29
** 0.27
** 0.22
** 0.15
** 0.14
** 0.11
** 0.30
** 0.32
** 0.55
** 0.60
** 0.45
** -
DISA 2.85 0.75 -0.49
** 0.33
** 0.30
** 0.24
* 0.22
** 0.13
** 0.18
** 0.27
** 0.32
** 0.56
** 0.59
** 0.52
** 0.55
** -
WHODAS, severity of disability; INC, inclusion; DISC, discrimination; GAI, gains; PRO: prospects; QOCS, quality of care and support; STA, staff quality; ACC,a c c e s s i b i l i t y
of care; MEE, meeting needs; INF, information; QoL, quality of life; PHY,p h y s i c a lh e a l t h ;PSY, psychological; SOC,s o c i a lr e l a t i o n s ;ENV, environment; DISA, disability; †:
p <0.10; *: p<0.05; **: p<0. 0 1;
a:Scale ranges, 1-5.
Goodness of fit summary: CFI=0.91; TLI=0.88; RMSEA=0.061; SRMR=0.041
Figure 2 Structural equation model examining the relationships among severity of disability, attitudes to disability, quality of care and
support, quality of life among people with physical disability. INC: Inclusion; DISC: Discrimination; GAI: Gains; PRO: Prospects; QOCS: Quality
of care and support; STA: Staff quality; ACC: Accessibility of care; MEE: Meeting needs; INF: Information; QoL: Quality of life; PHY: Physical health;
PSY: Psychological; SOC: Social relations; ENV: Environment; DISA: Disability; **: p<0.01.
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ent with the 2006 national survey among PWD in China,
which reported that 70.4% of PWD had a mild or moder-
ate disability [45]. For the aspect of QoL, since this is one
of the first studies to evaluate the level of QoL among
PWD in China, we compared it with studies that also used
the same Quality of Life scale in other countries/areas,
and found that most domains of QoL in this study are
worse than that of PWPD in developed countries/areas
[14,46]. In general, with certain support, people with a
mild disability are mostly likely to participate in the
normal social life, thus achieving better wellbeing and
QoL [4]. Therefore, it is meaningful to focus more on this
subgroup to develop cost-effectiveness interventions to
promote their participation, thus increase the average level
of QoL among PWD in China. The results also showed
that the worst domain of attitude towards disability was
Inclusion. It implies that PWPD possibly experienced
exclusion within Chinese society, such as difficulties in
making friends, getting involved with others, as well as
perceiving themselves as burdens to both their family and
society [34]. This is consistent with the results of a study
which showed negative public attitude towards people
with disability in China [19]. A worse inclusive environ-
ment for disability is possibly because of people perceiving
that disability as a kind of punishment for misdoing from
a previous life in Chinese culture [47]. Therefore, people
living with disability are suffering not only the disability
itself, but also the stigma and discrimination which pre-
vented them from being included in the Chinese society
[48]. For the aspect of QOCS, the worst domain was Infor-
mation, which means that PWPD in China have difficul-
ties in accessing the information related to their rights on
social services and assistance. The domains of Accessibility
of care and Meeting needs were moderate, and seem some-
what better than the results from the 2006 national study
among PWD in China, which reported that the percentage
of unmet needs for assistance and support was more than
70% among PWD [45]. A possible explanation is that most
participants of the national survey were from rural areas
[45], and our sample was from both urban and suburban
areas where the health service has higher quality and more
accessibility. Nevertheless, this study suggests that PWPD,
who live in China’s largest metropolitans, experienced a
fair social inclusive environment and health care for dis-
ability, plus somewhat worse QoL, and the situation may
be even worse in rural areas in China. Future studies to
understand the hierarchical factors influencing social in-
clusion and health care delivery for PWPD are warranted
in China.
Also, this study highlights the important role of QOCS
within the relationship between severity of disability and
QoL. It is interesting to find that the indirect pathway
through QOCS accounted for one third of the total
effects and over 70% of indirect effect from severity to
QoL, whereas the pathway through attitude towards
disability contributed less. This result suggests that even
with the same level of severity, PWPD who get sufficient
care and support or have a better attitude towards disabil-
ity are able to achieve better QoL, but improving QOCS
may be more efficient on increasing QoL than changing
the attitude towards disability. Several studies proved that
PWD need assistance and support to achieve a good QoL
and to be able to equally participate in social life with
others [4,49,50]. On the other hand, it is also well known
that negative attitude is a key factor which can hamper
disabled persons’ participation and inclusion in social,
economic, political and culture life, consequently reducing
their QoL [21]. However, there are few studies that have
investigated the mediation effect of QOCS and attitude
towards disability simultaneously. Improving quality of
caring is especially essential for people with physical dis-
ability, since they are able to achieve relatively equal well-
being if they obtain sufficient care. Also, it is obvious that
improving health caring is a more specific process other
than changing PWPD’s attitude, which is health workers’
priority to focus on [4]. The results of the Quality of Care
and Support scale in this study provided an overall evalu-
ation of the care and support that PWPD received, but the
specific needs of assistance and support to promote their
participation and inclusion still need to be investigated in
future studies. For example, for the aspect of PWD’sc a r e -
giver quality, most assistance and support for PWD comes
from their family members in China, especially in rural
areas [26]. These informal caregivers have limited nursing
knowledge [24,26], hence the provided caring usually may
not be able to meet the needs of disabled people. But the
Table 3 Direct, indirect, and total effects of the model
QOCS Attitude to
disability
QoL
b β b β b β
Direct effects
Severity of disability -0.11 -0.44
** -0.07 -0.10
** -0.18 -0.35
**
QOCS 1.55 0.51
** 0.79 0.37
**
Attitude to disability 0.18 0.25
**
Indirect effects
Severity of disability -0.17 -0.22
** -0.13 -0.24
**
QOCS 0.27 0.13
**
Attitude to disability - -
Total effects
Severity of disability -0.11 -0.44
** -0.24 -0.32
** -0.31 -0.59
**
QOCS 1.55 0.51
** 1.06 0.50
**
Attitude to disability 0.18 0.25
**
QOCS, quality of care and support; QoL, quality of life; b: Regression coefficient;
β:Standardized regression coefficient; **: p < 0.01.
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ited in China, such as their health care quality, courtesy
stigma, their attitudes towards disability, their physical
and mental burdens, and their QoL, etc. China govern-
ments and public service organizations have placed higher
priority on improving the lives of persons with disabilities,
providing more services to ensure “Equality, Participation
and Sharing” of PWD, from several different aspects,
including education, rehabilitation, employment, social
security, and social environment, etc [51]. However,
the knowledgement and the accessibility of these ser-
vices are far from optimistic. In China, only 35.6% PWD
had ever received medical services and aid; 12.5% had ever
received aid and support services; 8.5% had ever received
rehabilitation and training services; and only 7.3% had
ever received free assistive devices [45]. More research is
warranted to better understand the current problems and
barriers to achieving sufficient caring and support for
disabled persons, and what works in overcoming them in
different contexts, such as under different kinds of disabil-
ity, rural or urban setting, etc.
It is also worthwhile to notice that, most PWPD in this
study had lower level education, were currently un-
employed, and were poorer than average level. In China,
around two fifths of PWD who were over 15 years old
were illiterate, and 85% of poor PWD had never advanced
beyond middle school education [45]. There was no
schooling available for children with disabilities before
1979 in China. After Compulsory Education Law passed
in 1986, Law of the People’s Republic of China on the
Protection of Disabled Persons finally allowed children
with disabilities equal rights to children without disabil-
ities to access nine years of education, including six years
elementary and three years middle school education [52].
The average age of our sample was 51 years old, which
means most of them were not able to access the universal
education at their school age. A lower education level may
affect employment, which in turn might lead to their
lower economic status in society. That is possibly the
reason why most of the participants were currently
unemployed and poor. However, no empirical evidence
exists in China to link this potential socioeconomic rela-
tionship. Longitudinal studies are needed to establish the
causal relation between disability, education, employment,
and poverty under different context for youth generation
with disability in China. Furthermore, the education level
of PWPD from suburban areas was significantly lower
than those from urban areas. The lower education level
thus led to suburban PWPD’s significant lower employ-
ment rate. Further studies are warranted to identify the
differences in the accessibility and equality of all oppor-
tunities among urban, suburban and rural PWD in China.
These results also reflected unfavorable conditions of the
implementation on the policy of disabled persons’ equal
rights to education in suburban or rural China. The trans-
lation of disability-related policy implementation from
urban context to suburban or rural context also needs to
be further investigated in China, especially for coordin-
ation of local resources and personnel to achieve the equal
rights for PWD in rural areas [4].
The study’s results should be viewed in light of some
limitations. The present study used a cross-sectional design
so that causal relationships cannot be drawn. Furthermore,
the study sample was heterogeneous in etiology, however,
this limitation has been shared by other published studies
[20,53]. Finally, among this sample, many participants
reported a longer duration of years of disability which may
have adapted them to their disability, thus their attitude
towards disability and their demands or needs may be
quite different from people experiencing a newer disability.
However, we adjusted the duration of disability in our
model to address this issue, but further longitudinal studies
are warranted to uncover the potentially different trends in
attitude and access to services depending on length of time
with disability.
Conclusions
Despite these limitations, the results of this study evaluate
the health status of PWPD in China, and also yield impor-
tant insights into how the severity of disability, QOCS and
attitude towards disability influence the QoL of PWPD.
This study inferred that focusing on improvement of
assistance and care services has the potential to substan-
tially improve PWPD’s QoL. It also inferred that further
research should focus on understanding the needs and
care services accessibility of PWPD in different areas of
China, thus being able to develop better interventions and
implement services for them.
Abbreviations
PWPD: People with physical disability; PWD: People with disability;
WHO: World Health Organization; QoL: Quality of life; QOCS: Quality of care
and support; DPC: Disabled person card; DPF: Disabled persons’ federation;
SEM: Structural equation modeling; CFI: Comparative fit index; TLI:
Tucker-lewis index; RMSEA: Root mean square error of approximation;
SRMR: Standardized root mean square residual.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
All authors contributed to this work. Most of the authors contributed to the
study design and protocol development (QZ, QT, JG, ZL, XC, JF, JR, QA, YH).
QZ also contributed to the data collection and data analysis. Furthermore, QZ
and QT contributed to the results interpretation and writing of the manuscript.
JG and R L-C also contributed to the writing and revising of the manuscript.
CH contributed to the writing, reviewing, and final editing of the manuscript.
YH not only contributed to the study design and manuscript revision, but also
supervised the project progress. CH and YH takes full responsibility for the
integrity of the data and the accuracy of the data analysis. All authors read
and approved the final manuscript.
Zheng et al. Health and Quality of Life Outcomes 2014, 12:25 Page 8 of 10
http://www.hqlo.com/content/12/1/25Acknowledgements
This work was supported by National Natural Science Foundation of China.
The authors would like to thank the participants and their caregivers,
without whom we could not have carried out this project. The study also
benefited from the work of WHOQOL-DIS Group, who developed three main
scales used in our study, and the Guangzhou Disabled Person’s Federation,
who helped to select neighborhood committees. We greatly appreciate the
efforts of all the staff from the Guangzhou Service and Delivery Center of
Assistive Devices, who gave considerable assistance in the field. Thanks are
also due to all the investigators, who always have great sense of responsibility,
ensuring the quality of investigation.
Author details
1Department of Medical Statistics and Epidemiology & Center for Health
Informatics Research & Guangdong Key Laboratory of Medicine, Laboratory
of Health Informatics, School of Public Health, Sun Yat-sen University,
Guangzhou, Guangdong, P.R. China.
2Department of Statistics, Guangzhou
Health Information Center, Guangzhou, Guangdong, P.R. China.
3Takemi
Program in International Health, Department of Global Health and
Population, Harvard School of Public Health, Boston, Massachusetts, USA.
4Department of Methodology and Behavioral Sciences, University of
Barcelona & SGR 822 Generalitat de Catalunya, Barcelona, Spain.
5Cambridgeshire and Peterborough NHS Foundation Trust, Cambridge, UK.
6Guangzhou Service Center of Assistive Devices, Guangzhou, Guangdong,
P.R. China.
7Guangzhou Disabled Persons’ Federation, Guangzhou,
Guangdong, P.R. China.
8Department of Preventive Medicine and Health
Statistics, College of Fundamental Medical Science, Guangzhou University of
Chinese Medicine, Guangzhou, Guangdong, P.R. China.
Received: 13 November 2013 Accepted: 19 February 2014
Published: 23 February 2014
References:
1. Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, Ezzati M,
Shibuya K, Salomon JA, Abdalla S, Aboyans V, Abraham J, Ackerman I,
Aggarwal R, Ahn SY, Ali MK, Alvarado M, Anderson HR, Anderson LM,
Andrews KG, Atkinson C, Baddour LM, Bahalim AN, Barker-Collo S,
Barrero LH, Bartels DH, Basanez MG, Baxter A, Bell ML, Benjamin EJ, et al:
Disability-adjusted life years (DALYs) for 291 diseases and injuries in 21
regions, 1990-2010: a systematic analysis for the Global Burden of
Disease Study 2010. Lancet 2012, 380:2197–2223.
2. China Disabled Persons’ Federation: The number of persons with disabilities
and that of persons with disabilities by different types and disability degrees by
the end of 2010. http://www.cdpf.org.cn/sytj/content/2012-06/26/content_
30399867.htm [In Chinese].
3. Xu J, Wang M, Xiang Y, Hu X: Quality of life for people with intellectual
disabilities in China: a cross-culture perspectives study. J Intellect Disabil
Res 2005, 49:745–749.
4. World Health Organization: World report on disability. Geneva: World Health
Organization; 2011.
5. Bult MK, Verschuren O, Jongmans MJ, Lindeman E, Ketelaar M: What
influences participation in leisure activities of children and youth with
physical disabilities? A systematic review. Res Dev Disabil 2011, 32:1521–1529.
6. Bakula MA, Kovacevic D, Sarilar M, Palijan TZ, Kovac M: Quality of life in
people with physical disabilities. Coll. Antropol 2011, 35:247–253.
7. Duvdevany I: Self-esteem and perception of quality of life among Israeli
women with and without physical disability. Women Health 2010, 50:443–458.
8. Mankar MJ, Joshi SM, Velankar DH, Mhatre RK, Nalgundwar AN: A
comparative study of the quality of life, knowledge, attitude and belief
about leprosy disease among leprosy patients and community members
in Shantivan leprosy rehabilitation centre, Nere, Maharashtra, India.
J Glob Infect Dis 2011, 3:378–382.
9. Howitt SC, Jones MP, Jusabani A, Gray WK, Aris E, Mugusi F, Swai M, Walker
RW: A cross-sectional study of quality of life in incident stroke survivors
in rural northern Tanzania. J Neurol 2011, 258:1422–1430.
10. Haroon N, Aggarwal A, Lawrence A, Agarwal V, Misra R: Impact of
rheumatoid arthritis on quality of life. Mod Rheumatol 2007, 17:290–295.
11. Alshubaili AF, Awadalla AW, Ohaeri JU, Mabrouk AA: Relationship of
depression, disability, and family caregiver attitudes to the quality of life
of Kuwaiti persons with multiple sclerosis: a controlled study. BMC Neurol
2007, 7:31.
12. Sawatzky R, Ratner PA, Johnson JL, Kopec JA, Zumbo BD: Self-reported
physical and mental health status and quality of life in adolescents: a
latent variable mediation model. Health Qual Life Out 2010, 8:17.
13. Quintas R, Alvarez AS, Koutsogeorgou E, Cerniauskaite M, Meucci P, Sattin D,
Leonardi M, Raggi A: The relationship between health-related quality-of-
life and disability in patients with controlled epilepsy: a cross-sectional
observational study. Am J Phys Med Rehabil 2012, 91(Suppl 1):31–38.
14. Lucas-Carrasco R, Pascual-Sedano B, Galan I, Kulisevsky J, Sastre-Garriga J,
Gomez-Benito J: Using the WHOQOL-DIS to measure quality of life in per-
sons with physical disabilities caused by neurodegenerative disorders.
Neurodegener Dis 2011, 8:178–186.
15. Navarro-Peternella FM, Marcon SS: Quality of life of a person with
Parkinson’s disease and the relationship between the time of
evolution and the severity of the disease. Rev Lat-Am Enferm 2012,
20:384–391.
16. Schulz T, Niesing J, Stewart RE, Westerhuis R, Hagedoorn M, Ploeg RJ,
Homan VDHJ, Ranchor AV: The role of personal characteristics in the
relationship between health and psychological distress among kidney
transplant recipients. Soc Sci Med 2012, 75:1547–1554.
17. Wilson MD, Cleary PD: Linking clinical variables with health-related quality
of life: a conceptual model of patient outcomes. J Am Med Assoc 1995,
273:59–65.
18. Satchidanand N, Gunukula SK, Lam WY, McGuigan D, New I, Symons AB,
Withiam-Leitch M, Akl EA: Attitudes of healthcare students and
professionals toward patients with physical disability: a systematic
review. Am J Phys Med Rehabil 2012, 91:533–545.
19. Fong CY, Hung A: Public awareness, attitude, and understanding of
epilepsy in Hong Kong Special Administrative Region, China. Epilepsia
2002, 43:311–316.
20. Kosma M, Ellis R, Cardinal BJ, Bauer JJ, McCubbin JA: Psychosocial
predictors of physical activity and health-related quality of life among
adults with physical disabilities: an integrative framework. Disabil Health J
2009, 2:104–109.
21. Mattevi BS, Bredemeier J, Fam C, Fleck MP: Quality of care, quality of life,
and attitudes toward disabilities: perspectives from a qualitative focus
group study in Porto Alegre, Brazil. Rev Panam Salud Publica 2012,
31:188–196.
22. Newsom JT, Schulz R: Social support as a mediator in the relation
between functional status and quality of life in older adults. Psychol
Aging 1996, 11:34–44.
23. Roop JC, Payne JK, Vallerand AH: Theories and conceptual models to
guide quality of life research. In Quality of Life: From Nursing and Patient
Perspectives: Theory, Research, Practice. Edited by King CR, Hinds PS.
Burlington: Jones & Bartlett Learning; 2003:45–51.
24. Tao JT, Chen XL, Hao YT, Ruan JH, Fang JQ, Tian Q, Ai QX: Domains and
facets of quality of care scale for disabled people using focus groups.
Chin J Tissue Eng Res 2008, 12:2929–2932 [In Chinese].
25. Lambert VA: Study of factors associated with psychological well-being in
rheumatoid arthritic women. Image J Nurs Sch 1985, 17:50–53.
26. Hung LC, Liu CC, Kuo HW: Unmet nursing care needs of home-based
disabled patients. J Adv Nurs 2002, 40:96–104.
27. Chapman SL, Hall JP, Moore JM: Health care access affects attitudes about
health outcomes and decisions to apply for social security disability
benefits. J Dis Policy Stud 2012, 24:113–121.
28. Statistics Bureau of Guangzhou Municipality: Statistical Yearbook 2012.
http://data.gzstats.gov.cn/gzStat1/chaxun/njsj.jsp [In Chinese].
29. Statistics Bureau of Guangdong Province: Results of the second national
survey among persons with disabilities in Guangdong Province. http://www.
gddpf.org.cn/scl/show.aspx?menuId=114&itemid=16208 [In Chinese].
30. China Disabled Persons’ Federation: Announcement of issuing Disabled
Person Card. http://www.cdpf.org.cn/zcfg/content/2007-11/14/
content_30316542.htm [In Chinese].
31. China Disabled Persons’ Federation: Guideline for the second generation of
Disable Person Card in the People’s Republic of China. http://www.cdpf.org.cn/
2dz/wenti.htm#top [In Chinese].
32. Zheng XY, Chen G, Song XM, Liu JF, Yan LJ, Du W, Pang LH, Zhang L, Wu
JL, Zhang BZ, Zhang J: Twenty-year trends in the prevalence of disability
in China. Bull World Health Organ 2011, 89:788–797.
33. Andrews G, Kemp A, Sunderland M, Von Korff M, Ustun TB: Normative data
for the 12 item WHO Disability assessment schedule 2.0. PLoS One 2009,
4:e8343.
Zheng et al. Health and Quality of Life Outcomes 2014, 12:25 Page 9 of 10
http://www.hqlo.com/content/12/1/2534. Power MJ, Green AM, The WHOQOL-Dis Group: The attitudes to disability
scale (ADS): development and psychometric properties. J Intellect Disabil
Res 2010, 54:860–874.
35. Lucas-Carrasco R, Eser E, Hao Y, McPherson KM, Green A, Kullmann L: The
quality of care and support (QOCS) for people with disability scale:
development and psychometric properties. Res Dev Disabil 2011,
32:1212–1225.
36. Skevington SM, Lotfy M, O’Connell KA: The world health organization’s
WHOQOL-BREF quality of life assessment: psychometric properties and
results of the international field trial. A report from the WHOQOL group.
Qual Life Res 2004, 13:299–310.
37. Power MJ, Green AM, The WHOQOL-Dis Group: Development of the
WHOQOL disabilities module. Qual Life Res 2010, 19:571–584.
38. Chou CP, Bentler PM, Satorra A: Scaled test statistics and robust standard
errors for non-normal data in covariance structure analysis: a Monte
Carlo study. Br J Math Stat Psychol 1991, 44:347–357.
39. Wu ML: Structural Equation Modeling: Operation and Application of AMOS.
Chong Qing: Chong Qing University Press; 2009 [In Chinese].
40. Qiu HZ, Lin BF: Principles and Applications of structural equation modeling.
Beijing: China Light Industry Press; 2009 [In Chinese].
41. McDonald RP, Ho MH: Principles and practice in reporting structural
equation analyses. Psychol Methods 2002, 7:64–82.
42. Bollen KA, Stine R: Direct and indirect effects: Classical and bootstrap
estimates of variability. Sociol Methodol 1990, 20:115–140.
43. MacKinnon D: Introduction to Statistical Mediation Analysis. NewYork:
Lawrence Erlbaum Associates; 2008.
44. Schreibera JB, Norab A, Stagec FK, Barlowb EA, King J: Reporting structural
equation modeling and confirmatory factor analysis results: a review.
J Educ Res 2006, 99:323–338.
45. China Disabled Persons’ Federation: The bulletin of the second national
survey among people with disabilities at 2006 (NO.2). http://www.cdpf.org.cn/
sytj/content/2007-11/21/content_30316035_3.htm [In Chinese].
46. Chow SM, Lo SK, Cummins RA: Self-perceived quality of life of children
and adolescents with physical disabilities in Hong Kong. Qual Life Res
2005, 14:415–423.
47. Su H, Dyke D: Breaking the silence and overcoming the invisibility: down
Syndrome in China Part I. Int Pediatrics 2005, 20:25–33.
48. Shang X, Fisher KR, Xie J: Discrimination against children with disability in
China. Int J Soc Welf 2011, 20:298–308.
49. Awasthi S, Agnihotri K, Thakur S, Singh U, Chandra H: Quality of care
as a determinant of health-related quality of life in ill-hospitalized
adolescents at a tertiary care hospital in North India. Int J Qual Health
Care 2012, 24:587–594.
50. Hampton NZ: Disability status, perceived health, social support,
self-efficacy, and quality of life among people with spinal cord injury in
the People’s Republic of China. Int J Rehabil Res 2001, 24:69–71.
51. The State Council of the People’s Republic of China: The outline of the work
for people with disabilities during the 11th Five-year Development Program
Period. http://www.cdpf.org.cn/english/lawsdoc/content/2008-04/10/
content_84889.htm.
52. China Disabled Persons’ Federation: Compulsory education. http://www.cdpf.
org.cn/jiaoy/content/2007-11/05/content_30316272.htm [In Chinese].
53. Dorstyn DS, Mathias JL, Denson LA: Psychosocial outcomes of
telephone-based counseling for adults with an acquired physical
disability: a meta-analysis. Rehabil Psychol 2011, 56:1–14.
doi:10.1186/1477-7525-12-25
Cite this article as: Zheng et al.: The role of quality of care and attitude
towards disability in the relationship between severity of disability and
quality of life: findings from a cross-sectional survey among people with
physical disability in China. Health and Quality of Life Outcomes
2014 12:25.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Zheng et al. Health and Quality of Life Outcomes 2014, 12:25 Page 10 of 10
http://www.hqlo.com/content/12/1/25